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Purpose: Oral health is essential in everyone’s daily life, and becomes particularly important for those individuals
who have been previously drug addicted. The aim of this study was to assess oral health in patients almost at the
end of a methadone-detoxification process due to heroin dependency, identifying their treatment needs.
Materials and Methods: Seventeen patients, aged between 22 and 51 years, were admitted to the University Hospital of Verona after at least 6 months of being drug-free, except for standard methadone therapy (20 mg/day).
Data concerning medical history, social status, drugs and nutritional habits were collected. Restorative conditions
and periodontal status were evaluated clinically and radiographically.
Results: The duration of illicit drug consumption ranged from 2 to 20 years; methadone treatment duration ranged
from 1 to 17 months. A total of 392 teeth were evaluated: 2 patients were diagnosed with periodontitis, whereas
dental caries was widespread, affecting most frequently interproximal surfaces of the anterior teeth. Some
185 teeth needed restorations, 15 decayed teeth endodontic treatments, 21 teeth extraction, and 84 teeth were
suitable for prosthetic rehabilitations. Caries and periodontal indexes were analysed according to years of heroin
consumption (HYC) and months of methadone therapy (MMT), without any statistical differences (p > 0.05) found
for both phases. Social and individual factors were investigated in relation with the indexes: no correlations were
demonstrated. Regarding irregular food ingestion during HYC, a statistically significant difference (p < 0.05) between the full-mouth visible bleeding on probing index (FM-VBOP) and diet was found.
Conclusion: A large carbohydrate intake consequent to methadone therapy increased caries prevalence, despite a
more regular diet.
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T

he ‘opioids’ make up a group of synthetic and naturally
occurring peptide drugs which act on various membranebound receptors to produce morphine-like effects, whereas
the term ‘opiates’ refers to alkaloids derived naturally from
the opium poppy (Papaver somniferum).40 Illicit opioid-addic-

tion is an increasing worldwide problem both for users (especially teenagers and young adults) and for society.18 In
2015, the prevalence of high risk opioid consumption for
the European population aged between 15 and 64 years
was 0.4% (1.3 million people). The Italian prevalence varied
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from 1 to 8 per 1000 people. Approximately 191,000 European patients undergoing detoxification treatment indicated
opioids as their prevalent drug of use: 79% of this sample
were heroin users treated for the first time.13
Psychological damage caused by heroin reflect poor oral
health conditions, not only in aesthetics but also and especially in functional terms, thus aggravating the delicate rehabilitation balance. Since oral health is essential for every
individual’s quality of life, it is particularly important for individuals with previous drug addictions. In addition to the functional aspects, restored dental conditions allow them to acquire self-esteem, helping with social reintegration and job
prospects. Heroin users’ oral health is reported by several
authors to be poorer than that in the general population.12,
18,34 The reasons are connected with higher prevalence rates
of caries and periodontal diseases in patients who have received or are receiving methadone treatment. This relates to
a lack of concern about oral health due to altered mental
state, and generally of personal care,1 differing oral healthcare needs for other reasons such as poverty or diet. The
consequent tendency is to have recourse to dentists only
when symptoms are serious.35 Conditions affecting these
patients have frequently been cited in several studies, but
only recently have the underlying pathogenic mechanisms
been better understood.40 There is an urgent need for effective monitoring, prevention and treatment among these individuals.18 Despite the well-documented harmful effects of
drug abuse on general and mental health, the information on
the oral health status of former heroin users receiving methadone treatment is inadequate.
The aim of this study was to assess oral health in 17 patients almost at the end of a methadone-detoxification process due to heroin dependency, and to identify their treatment needs.

MATERIALS AND METHODS
An observational study of 392 teeth in 17 patients, hospitalised to follow up a final methadone-detoxification protocol at the Medicine Department of Addictions at the Univerr
sity Hospital of Verona, was conducted at the dental clinic
of the same University between 2009 and 2010.
Sixteen men and one woman were eligible for the study
according to the following inclusion criteria: age > 18 years
old; good general health; a history of heroin addiction;
being in the final stage of standardised methadone replacement therapy (after at least a 6-month period of being drugfree). The methadone protocol provided a stable dosage of
20 mg per day, which was also a necessary condition for
inclusion in the study. Ethical approval was obtained from
the University of Verona Institutional Review Board. The
study accorded with the fundamental principles of the Helsinki Declaration and each patient signed a written informed consent form for data collection and examination.
Clinical and radiographic assessments were performed.
Patients histories were collected from their clinical records,
including medical conditions (systemic disorders, allergies,
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infectious diseases), drugs and illicit drug use, smoking,
diet and bowel state. Social and cultural aspects considered were: education, past and current employment, social
network, relationship status and the presence or otherwise
of family. All the patients were given a subjective questionnaire of 90 questions on several aspects during heroin use,
during methadone treatment and on final hospital admission. Information regarding food intake habits (daily meals,
snacks and drink consumption), personal oral hygiene procedures and oral sensations related to the use of drugs
(such as dryness, dental sensitiveness, numbness in the
mouth, burning sensations and gingival inflammation) were
collected from the answers. The main outcomes of the
study were clinically and radiographically detectable caries
and periodontal disease.
Orthopanoramic radiographs were taken and digitally
scanned intraoral periapical radiographs (periodontal status)
were performed with a parallel technique using Rinn centring
devices (Rinn XCP Posterior Aiming Ring-Yellow, Dentsply,
Elgin, IL, USA).15 It was thus possible to adequately appreciate the dental mineralised tissues, objectively examined on
the radiographs. Cavity lesions, abrasions, erosions, conserr
vative and prosthetic restorations were registered to calculate the indexes ‘decayed missing filled teeth’ (DMFT)7 and
‘decayed missing filled surfaces’ (DMFS).7 Changes in saliva production and dentinal sensitiveness were also considered. The missing teeth score excluded the third molar, because of variations in tooth eruption.
The clinical soft tissue conditions were examined using
a periodontal probe (Florida Probe; Florida Probes Company,
Gainesville, FL, US), applying a force of mild intensity. Four
parameters were taken into consideration for each tooth
site23: bleeding on probing and plaque index (PLI) were recorded on the buccal and palatal sides of tooth, separately
for each side on three sites (mesial, central, distal). Similarly, the pocket probing depths (PPD) were measured on
six sites. The recession level (REC) was assessed by measuring the distance between the zenith of the buccal gingival margin and the cementoenamel junction line. Together
with the crestal bone levels measurable on the radiograph,
the extension of periodontal disease was defined as follows
through the previously collected parameters: low (≤ 10 sites
affected); average (10 < sites ≤ 20 affected); and high
(> 20 sites affected). The severity of periodontal disease
was classified as follows through the clinical attachment
level (CAL) and the community periodontal index of treatment needs (CPITN)23: mild (1 mm < CAL ≤ 2 mm); moderr
ate (2 mm < CAL ≤ 4 mm); and intense (CAL > 4 mm). The
full-mouth visible bleeding on probing index (FM-VBOP, calculated as an average and as a percentage of the interproximal, buccal and oral bleeding dental units), and the
full-mouth visible plaque index (FM-VPI, calculated as the
mean and as the percentage of dental units with plaque
deposits), established the inflammation status. Oral hyy
giene habits were also obtained from the questionnaire.
Normality assumptions for quantitative data were assessed using the Shapiro–Wilk test. Mean and standard
deviation (SD) were reported for continuous data that folOral Health & Preventive Dentistry
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Fig 1 A panoramic radiograph of a
34-year-old male patient presenting widespread caries and several elements which
need to be removed.

Fig 2 A frontal view of a 41-year-old male
patient showing widespread caries (as the
typical interproximal decayed surfaces on
the anterior elements), elements requiring
extraction and endodontic treatment;
furthermore, despite large plaque deposits,
no periodontal disease was found.

lowed a normal distribution; otherwise median and interr
quartile range (IQR) were reported. For qualitative data frequencies, proportions and 95% confidence intervals for
proportions were calculated. In bivariate analysis, proporr
tions were compared using r2 tests. If any of the observed
values was less than 5, then a Fisher’s exact test was perr
formed. Upon data normality and homoscedasticity check,
mean comparison was performed. Unpaired Student’s t test
was carried out to compare mean scores across two differr
ent groups where data normality was found; otherwise
signed-ranked Wilcoxon test was performed. In case of
more than two means (groups), if normal distribution was
found, then one-way analysis of variances (ANOVA) or Kruskal-Wallis was carried out. Statistical significance level was
set at 0.05 and all analyses were carried out using Stata
v.13.0 for Macintosh (StataCorp, College Station, TX, USA).
The study complies with the STROBE checklist statement.42

RESULTS
A total of 17 patients, 1 female and 16 males, all of which
were almost at the end of a methadone-detoxification process relating to former heroin dependency, were included in
the study.
Vol 18, No 1, 2020

Fourteen individuals demonstrated enthusiasm for the exx
amination, while three, despite consent being given, indicated
discomfort (2) or lack of interest (1). Mean age was
35.23 ± 8.87 years (range 22–51, 22–30 for 6 patients,
31–40 for 5, 41–55 for 6). The duration of illegal drug use
ranged from 2 to 20 (mean 7.5 ± 5.3) years; methadone treatt
ment duration ranged from 1 to 17 (mean 6.4 ± 4.3) months.
Patients started using heroin at mean age of 16 ± 2.5 years.
Illicit drug use was investigated for the whole group. All
the patients were addicted to cocaine for 6 ± 6.2 years; 16
to THC (tetrahydrocannabinol) for 7.2 ± 7.6 years; 9 to ecstasy for 2.8 ± 2.1 years; 6 to LSD (lysergic acid diethylamide) for 1.8 ± 1.6 years; 4 were benzodiazepine users for
1.5 ± 14.1 years, and one patient occasionally used crack
cocaine. All the patients were smokers, with an average
consumption of 19 ± 7.7 cigarettes/day for a mean time of
18 ± 8 years. Some 13 patients stated they had been addicted to alcohol for a mean of 13 ± 7.4 years. The medical
histories showed systemic disorders in 15 patients: 12
were hepatitis C virus (HCV) positive, 1 HIV positive, 1 suff
fered from cirrhosis, and an acute myocardial infarction occurred in another patient. 5 of the patients exhibited depression, and three borderline personality disorder. A total
of 10 patients declared regular drug use in addition to the
methadone: 8 took psychiatric drugs, 1 antiplatelet agents
and 1 hypnotic agents.
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Table 1 Caries and periodontal indexes analysed according to years of heroin consumption (HYC) and months of
methadone therapy (MMT): indexes are presented as mean (standard deviation); p values are reported (statistical significance
level 0.05). HYC and MMT are subdivided in three intervals, respectively (2–5/6–8/9–20 and 1–5/6–8/9–17)
HYC
from 2 to 5
mean (SD)

MMT

from 6 to 8
mean (SD)

from 9 to 20
mean (SD)

p
value

from 1 to 5

from 6 to 8

from 9 to 17

mean (SD)

mean (SD)

mean (SD)

p
value

DMFT

19.37

(4.92)

22

(4.24)

24.8

(3.11)

0.59

20

(5.62)

23.57

(3.9)

20.66

(3.51)

0.68

DT

13.5

(4.44)

11.75

(4.71)

9.4

(8.11)

0.47

12.85

(4.01)

11.85

(7.26)

9.66

(6.5)

0.39

MT

1.5

(2)

3.5

(2.64)

11.6

(10.35)

0.38

1.28

(1.88)

7.71

(9.28)

7

(7.21)

0.28

FT

4.37

(3.5)

6.75

(3.5)

3.8

(4.08)

0.39

5.85

(3.07)

4

(4.04)

4

(4.58)

0.1

DMFS

33.5

(13.6)

52

(21.27)

87.6

(33.98)

0.43

32.85

(14.08)

74

(35.34)

55.33

(28.93)

0.62

DS

18

(10.82)

14

(5.47)

24.6

(31.22)

0.44

15.71

(5.73)

24.42

(27.06)

14

(7.93)

0.56

MS

7.5

(9.76)

18.75

(14.93)

50.4

(48.44)

0.5

4.71

(9.42)

38.28

(41.27)

28.66

(28.67)

0.24

FS

8

(8.41)

19.25

(19.27)

12.6

(14.92)

0.52

12.42

(9.62)

11.28

(16.83)

12.66

(17)

0.28

FM-VPI

26.62

(15.92)

28.5

(27.79)

20.75

(17.09)

0.37

31.42

(21.5)

23.5

(16.37)

16.33

(15.3)

0.37

FM-VBOP

36.62

(12.74)

27.5

(10.84)

24.5

(5.97)

0.59

29.85

(11.45)

37.1

(12.57)

23

(5.56)

0.29

CPI

2.18

(0.96)

2.45

(1.03)

2.21

(0.51)

0.41

2.11

(0.95)

2.26

(0.98)

2.6

(0.52)

0.39

TN

1.74

(0.57)

1.74

(0.44)

1.73

(0.4)

0.31

1.66

(0.42)

1.72

(0.63)

1.95

(0.39)

0.67

DMFT, decayed missing filled teeth; DT, decayed teeth; MT, missing teeth; FT, filled teeth; DMFS, decayed missing filled surfaces; DS, decayed surfaces; MS, missing surfaces; FS,
filled surfaces; FM-VPI, full-mouth visible plaque index; FM-VBOP, full-mouth visible bleeding on probing index; CPI, community periodontal index; TN, treatment needs.

Regarding educational levels, 10, 6 and 1 individuals
had, respectively, middle school, high school and postgraduate studies; 13 patients had worked in the past, while 11
were currently working. Social assessment showed that
11 patients were in a stable relationship (7 of whom with at
least one child), 12 had a good social network and 1 lived
in a rehabilitation centre.
More regular food intake was found during the methadone therapy, as compared with the previous period of herr
oin use (100% vs 47%). There was an increase to three
meals per day and a fall in irregular sweet snacks. Food
quantities, on the other hand, especially carbohydrates,
typically increased during methadone therapy. Dietary habits were variable, except for one vegetarian and one compulsive patient. Bowels were regular in 12 patients, not
regular for 1 and 4 declared to be styptic. Oral hygiene habits at home were better during methadone therapy (100%
vs 75% of compliant patients) as compared with the heroin
period.
With respect to periodontal status, all patients showed
gingival inflammation and large calculus deposits: overall
visible plaque index (FM-VPI) was 25.4 ± 18.5 and overall
bleeding index (FM-VBOP) was 30.5 ± 11.5. Mean CAL was
3.1 ± 1.2 mm (range 0–8 mm), mean PPD was
2.7 ± 0.5 mm (range 0–8 mm), mean recession level (REC)
was 0.6 ± 0.9 mm (range 0–4 mm); mean community periodontal index (CPI) was 2.2 ± 0.7 and mean treatment
needs index (TN) was 1.7 ± 0.5. Only two patients had history of periodontal disease, with the presence of localised
aggressive periodontitis in one case.
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Restorative conditions consisted of 392 teeth and 1772
dental surfaces observed. Mean decayed missing filled
teeth index (DMFT) was 21.5 ± 4.8; decayed teeth index
(DT), missed teeth index (MT), filled teeth index (FT) were,
respectively, 11.8 ± 5.6, 4.8 ± 7.1 and 4.7 ± 3.6. Mean
DMFS was 53.7 ± 31.9; 19 ± 17.8, 22.7 ± 32 and
12 ± 13.3 for decayed surfaces index (DS), missed surr
faces index (MS) and filled surfaces index (FS), respectively. Among 84 missing teeth (lost for caries during heroin
use), 43 (20 maxillary teeth and 23 mandibular teeth) were
molars and 21 (10 maxillary teeth and 11 mandibular
teeth) premolars.
Among 392 present teeth, 116 were premolars and 93
molars. Five patients presented a complete mouth, five with
up to 4 missing teeth, four with 4 or 5 teeth lost, whereas
three had more than 6 missing teeth. Decayed teeth were
202 (101 anterior, 60 premolars and 41 molars). Caries
could be evaluated in 16 patients (1 was edentulous): 2 patients presented between 1 and 5 carious teeth, 2 patients
between 5 and 10, 2 between 15 and 20, 2 more than 20
carious teeth. The types of lesions were common and not
typical of heroin use (Figs 1 and 2): DS were most frequently interproximal surfaces of anterior teeth and more
than 30% of 12, 13, 14, 21, 22, 24 and 32, 33, 43, 44
dental surfaces were affected. Despite the high prevalence
of cavities, only 4 patients required basic endodontic treatments in 8 teeth (6 monoradicular and 2 pluriradicular), 5
for pulp necrosis and 3 for deep caries; 4 patients required
endodontic retreatments in 7 teeth (5 monoradicular and 2
pluriradicular) for periapical granuloma.
Oral Health & Preventive Dentistry
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Therapeutic requirements were finally assessed. A total
of 21 teeth in eight patients (18 in the maxilla) needed to
be removed: 2 were periodontally compromised, 4 cariescompromised and 15 were residual roots. A total of
185 teeth, equally distributed among anterior (56 in the
maxilla and 38 in the mandible) and posterior (49 in the
maxilla and 42 in the mandible) could have been treated by
restorations, especially in patients not in continuous employment (50 teeth). Some 84 teeth in 13 patients required
prosthetic rehabilitations: a posterior prosthesis for 8 patients, a posterior and anterior prosthesis for 2 patients, an
anterior prosthesis for 1 patient, a complete denture for
2 patients. Moreover, 5 of these patients also presented
with less than 4 teeth to be rehabilitated and 6 of them
between 5 and 8. Patients showing marked edentulism
were appropriate for total or partial dentures prostheses,
while 2–6 missing teeth could be restored by single crowns.
All the patients needed regular professional oral hygiene
sessions, together with homecare instructions (causal periodontal therapy); 7 sites in 5 patients involved the need for
periodontal surgery (2 apically repositioned flaps and 5
scaling and root planning open flaps).
Cavity indexes (DMFT, DT, MT, FT, DMFS, DS, MS, FS)
and periodontal indexes (FM-VPI, FM-VBOP, CPI, TN) were
analysed (Table 1) according to years of heroin consumption (HYC) and months of methadone therapy (MMT): no
statistically significant differences (p > 0.05) where found
for both phases. Other factors (age, smoking, HCV infection, alcohol consumption, stable relationship, education,
social network, job) were related to the indexes (Table 2),
but no correlations (p > 0.05) were found. A general trend
could be seen for increased compliance with dental assistance in patients in a stable relationship, with high education levels and with regular employment.
Indexes and links between homecare oral hygiene habits
and irregular food ingestion (irregular daily meals and abundance of sugary snacks) during years of heroin use were
also investigated (Table 2), where statistical significance
(p < 0.05) was found for FM-VBOP related to diet.

DISCUSSION
Heroin, producing euphoria or sensation of pleasure, positively reinforces interaction with the reward pathways in the
brain, even though with subsequent side effects such as
nausea, vomiting, constipation, a risk of hypotension and
respiratory depression.40 Anxiety, fear and alarm characterr
ise withdrawal syndrome and may continue for many months
and even years after the cessation of opioid intake.29 Methadone, a synthetic and potent opioid agonist drug prescribed
for the treatment of opioid dependency, is administered
orally and its long half-life prevents the withdrawal symptoms.40 Complete drug-free status is the main goal after
the methadone maintenance period, though it is not unusual for patients to relapse. Despite reduced mortality
from opioid use, methadone treatment also produces statistically significant side effects.
Vol 18, No 1, 2020

Another important goal of lifelong methadone maintenance is an increased awareness of possible treatment
needs and social reintegration, together with a reduction in
costs associated with illegal drug crimes.16,19 This point is
particularly critical because of the length of the detoxification process, which usually requires daily dosing of methadone solution with close monitoring by clinic staff.18
Systematic studies involving individuals undergoing a
methadone-detoxification process for heroin addiction are
currently rare. Many studies have recently emphasised
there is a real dental emergency among methadone
users,8,28 not only affected by poor general health, but also
by concomitant poverty and high tobacco and alcohol use,16
as seen in our own study. All the professionals involved in
dentistry have to work together in order to improve the oral
health of these individuals. Once they establish a positive
relationship with the patient, as the patient appreciates the
importance of prevention, it is possible to work out a precise treatment plan. Successful dental management of
these patients has to take into account behavioural
changes, anxiety36 and psychological disorders.40 Our experience, despite the small sample, can contribute by reporting oral conditions in a specific population. Such reports
support the prevention and treatment protocols suitable for
such patients whose needs are mainly addressed by social
reintegration.
The rehabilitation process starts with frequent dental visits and the education of the patient on proper homecare
procedures.5,6,20,22 Our patients were all compliant (100%),
while during their heroin period the compliance was 75%.
Regular oral hygiene should be reinforced daily32 to avoid
caries and periodontal inflammation. Specific dietary advice
also needs to be given. Sugary foods and beverages are,
for example, frequently taken because of suppression of
the appetite and an increased craving for sweet foods.8
These can be replaced by a low carbohydrate diet and
sugar-free snacks.18 Regular exercise can also help maintenance of a good metabolism. Rebuilding the patient’s social
network is important for establishing a balanced lifestyle.
Most of the people using illicit drugs show scarce awareness of their dental conditions, since the drug’s effects
often mask oral pain, acting as an analgesic and also influencing the mental attitude.40 Heroin users moreover present with poorer oral health than that of the general population.12,18,34 Irregular homecare oral hygiene habits40 and
higher intake of sugar,26 together with xerostomia (due to
high medication use)11,30,33,39 lead to an oral environment
that is favourable to plaque formation and to dental caries.
Similar outcomes are possible also for people undergoing
methadone treatment, but dental conditions may become
more evident to the patient during methadone use as it is
less active as a sedative and does not have as strong an
analgesic effect as heroin.8 Individuals may thus change
their attitude towards oral health,10,22 as is in fact reflected
in our results.
With regard to the periodontal assessment, despite the
overall presence of gingival inflammation and calculus deposits, only two patients presented with periodontitis. Re-
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Table 2 Caries and periodontal indexes analysed according to social-individual factors and according to personal habits
during years of heroin consumption (HYC): indexes are presented as mean (standard deviation); p values are reported
(statistical significance level 0.05; *statistically significant differences between groups)
DMFT

DMFS

mean
(SD)

FM-VPI

mean
p
value

FM-VBOP

mean
p
value

(SD)

(SD)

mean
p
value

(SD)

24

67.8

24

35.4

(2.34)

(30.54)

(18.05)

(12.52)

p
value

no
HCV

0.6

0.55

0.54

0.87

20.58

47.91

26.36

29.45

(5.14)

(31.86)

(19.44)

(11.48)

21.9

57.5

26.11

33.55

yes
middle school

(4.17)
Education

no
Alcohol abuse

(30.4)

yes

(13.93)
0.33

0.45

21.14

48.42

25

28.42

(5.69)

(35.67)

(14.31)

(8.26)

24.25

72.25

43.66

33.66

(3.3)

(39.02)

(26.5)

(8.62)

20.76

0.96

0.61

48.07

21.46

0.67

30.76

(4.86)

(28.77)

(14.43)

(12.57)

no

21.5

56

31

29.66

yes

21.63

52.54

22.4

32.3

(4.84)

(31.73)

(15.57)

(11.94)

(4.88)
Actual job

(35.14)
0.98

no

not stable

57.6

35.6

30.4

(22.32)

(13.27)

21.09

31.72

(4.63)

(30.28)

(15.45)

(11.64)

21

62.66

28

31

(5.62)

(33.97)

(14.77)

(13.38)

0.51
24.2

31.5

(4.39)

(31.28)

(20.97)

(11.4)

22

63.25

33.33

50

(44.98)
0.73

(11.15)
0.61

(3)
0.54

0.18

21.46

50.84

23.84

27

(4.71)

(28.5)

(19.65)

(7.95)

22.12

55.37

29.5

22

(5.61)

(34.14)

(19.83)

(3.89)

0.77
low quantity

0.63

48.9

(5.35)

high quantity

0.46

21.9

Oral hygiene HYC
regular

0.87

52.1

0.19

not regular

0.47

21.75

Relationship/family
stable

0.63

(39.04)
0.48

0.45

0.97

(12.3)
0.46

(5.4)
0.9
yes

(23.1)
0.46

21.2

Social network

Irregular sugar
intake HYC

(21.99)
0.45

0.82
high school

0.04*

0.45

21.11

52.33

21.75

40.62

(4.01)

(31.8)

(17.36)

(9.05)

DMFT, decayed missing filled teeth; DMFS, decayed missing filled surfaces; FM-VPI, full-mouth visible plaque index; FM-VBOP, full-mouth visible bleeding on probing index.

gular professional oral hygiene sessions were otherwise
required. The correlations between years of heroin consumption (HYC) or MMT and periodontal indexes were investigated, showing no statistically significant differences.
Other reports14,18,38 have revealed poorer periodontal conditions as compared with the general population. Most of
the studies show that periodontal disease in these patients
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is often exhibited as chronic periodontitis or necrotising gingivitis.3,14 Opioid drugs are responsible for directly causing
immunological deficiency: surface opioid receptors have
been identified on various leukocytes, although the mechanisms responsible for these changes remain to be identified.40 A compromised immune system may thus influence
acid resistance in the oral cavity.2,21,26 Prolonged heroin
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use induces endocrine system disorders and destruction of
the periodontium, damaging humoral and cellular immunity
and worsening periodontal disease.18
Dental caries were, however, widespread: mean DMFT was
21.5 ± 4.8; DT, MT and FT were, respectively, 11.8 ± 5.6,
4.8 ± 7.1 and 4.7 ± 3.6. These values are higher than caries
indexes found in general population.5,18,20,22,37 The types of
lesions were common and not typical of heroin’s consumption: most frequently DS were the interproximal surfaces of
anterior teeth, in contrast to smooth and cervical surfaces
usually found in opioid users.14,32
Methadone influence on oral health conditions is part of
a complex process and cannot be considered as a distinct
direct action. Even if not supported by consistent scientific
evidence, the development of caries depends on several
factors. A cariogenic diet, xerostomia, poor oral hygiene
(with concomitant reduced exposure to fluoride) and lack of
consideration of health during previous drug period20,22 are
the main contributors. Furthermore, symptoms may have
been masked by the pharmacological effects.
Critical social and economic conditions also lead to an
increased intake of simple sugars, modulated by neurological central opioid receptors9 related to palatability,4 inducing a taste preference and a craving for sweet carbohydrates.27,35 It has also been demonstrated that illegal drug
abuse and methadone treatment both provoke dental caries
because of the xerostomia.17 Despite opioid-induced mechanisms that are not well understood, alterations causing
more cariogenic plaque are frequent in a readily available
sugars regimen.40 Therefore, even if not widely supported
by the literature, the pH of 1% water solution of methadone
(4.5–5.5), which is not sugar-free, seems to raise oral acidity. As a consequence, prolonged retention of sucrose-syrupbased oral methadone preparations is possibly another factor in the progression of dental caries in methadone
patients.25 Problems related to xerostomia can be solved by
sialagogues, xylitol chewing gum and parasypathomimetics
(pilocarpine).37 The cariogenic effect of the sucrose syrup
contained in methadone can be combatted by use of sugarfree or sorbitol solutions or methylcellulose, which are less
cariogenic.25,37,40 Fluoride and potassium nitrate also constitute an effective support for remineralisation.
Some authors18 reported that no correlations were found
between caries indexes and the duration of methadone use,
while a longer period of drug abuse influenced caries scores.
The same study18 showed that the majority of carious teeth
remained untreated and the majority of missing teeth were
not repaired; the frequency of missing teeth most likely accounted for the lower values compared with other reports.24,31 Our results showed no correlation between years
of heroin consumption (HYC) or MMT and caries indexes.
Homecare oral hygiene habits and irregular food ingestion (not keeping to regular mealtimes and with a high intake of sugary snacks) during years of heroin consumption
were investigated, with a finding of statistical significance
of FM-VBOP related to diet. This result may suggest that the
taking of irregular snacks during illicit drug abuse, although
less in quantity compared to methadone period, could lead
Vol 18, No 1, 2020

to major periodontal inflammation. On the other hand, high
consumption of carbohydrates during methadone therapy
increases caries prevalence, even in the presence of a
more regular diet. It has been suggested that nausea, vomiting and appetite suppression affect intake and retention
of food in chronic drug users.41 Methadone therapy focuses
on re-establishing a proper diet routine, while also increasing food intake. In our study, the methadone period was
characterised by a more regular food intake compared with
the previous heroin period (100% vs 47%), with the establishment of three meals per day and a decrease of irregular
sweet snacks. On the other hand, total food quantity, especially carbohydrates, typically increased during methadone
therapy. Even if social and individual factors (age, smoking,
HCV infection, alcohol consumption, stable relationships,
education, social network and employment) can negatively
influence oral health, no statistically significant differences
were found between these as regards cavity and periodontal indexes.
Finally, 185 teeth could have been treated by restorations, 15 decayed teeth needed endodontic treatments,
21 teeth in 8 patients were destined for extraction and
84 teeth in 13 patients were suitable for prosthetic rehabilitations. Despite not being implemented during the study,
simple treatments (restorations, total or partial dentures)
could provide benefit within the methadone-detoxification
protocol, in fostering benefits in quality of life and social
reintegration.

CONCLUSION
Comparing the condition of our patients with that of the
general population, it is clear that individuals treated with
methadone present poorer oral health. Despite a more regular diet, the higher total carbohydrate consumption, due to
methadone therapy, increased the prevalence of caries. On
the other hand, irregular snacking during illicit drug abuse,
although less in quantity compared to the period of methadone treatment, led to major periodontal inflammation.
As the study sample consisted of 16 males and only 1
female, the sex correlation was not evaluated and this is a
limitation of the study. Further investigations with larger
sample sizes and a complete rehabilitation phase are necessary to validate the consistency of our outcomes.
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